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ABSTRACT
AGRICULTURE EDUCATION TEACHER PERSPECTIVES ON STEM IN
SECONDARY CLASSROOMS -A DELPHI STUDY
Recent statistics tell us that the number of jobs in Science, Technology,
Engineering and Mathematics (STEM) related fields are growing at a rapid rate, it is
projected that STEM related careers will grow 17% between 2008 and 2018 (Langdon,
n.d.). Within these areas lies agriculture. Given the shift of career opportunities, such as
in the areas of research and development, a change has to be made in the way students are
educated within agriculture. The ultimate goal of all educators is to better prepare
students for their future careers and endeavors because these students are the future of our
food and fiber production.
The purpose of this study is to determine agriculture teacher perceptions of STEM
integration into their classroom curriculum. The survey will be a Delphi study consisting
of three rounds. The researcher is interested in how STEM curriculum is being integrated,
what area of STEM is perceived to be the most beneficial and what limitations may be
encountered when trying to incorporate STEM.
Data was collected from Kentucky agriculture teachers located within central
Kentucky. These teachers are employed at schools that are included in the Barren River,
Lincoln Trail and Bluegrass regions of the FFA. There were ninety teachers asked to
participate in the study, with eleven (N=11) choosing to participate in all three rounds.
Question one “How do you incorporate S.T.E.M. into the agricultural education
curriculum?” panelists agreed that they have students do research and build projects
related to STEM. Question two “What topic(s) related to S.T.E.M. do you feel are the
most beneficial to high school agricultural students?” responses indicated that math and
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science were thought to be the most important of all STEM areas. The final question
“What limitations do you find most challenging when teaching S.T.E.M. in your
classes?” was left with two potential responses of student prior knowledge of the topic
and funding to purchase necessary resources.

Keywords: STEM, agriculture, education, secondary, schools
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Introduction
In a society where knowledge is constantly changing and advancing topics within
STEM, we must prepare the next generation. Originating as vocational agriculture, much
of the curricular focus was on production agriculture-oriented topics such as producing
livestock, cultivating row crops, and farm mechanics (NRC, 1988). Educators have
become increasingly aware of a knowledge gap within the areas of Science, Technology,
Engineering and Mathematics (STEM). The advancement taking place in society every
day has prompted many studies. One report shared with us, “The learning and doing of
STEM helps develop these skills and prepare students for a workforce where success
results not just from what one knows, but what one is able to do with that knowledge.”
(Schaffhauser, 2016) Teachers across all disciplines have begun the task of closing the
gap within the areas of STEM. Agriculture educators are no exception to this national
movement, we are at the forefront on these topics of STEM and we must strive to make a
difference. As educators it is our duty to better prepare the next generation of thinkers.
Shortfalls in the areas of Science, Technology, Engineering and Mathematics are
not new issues. In the past 20 years, new research and educational initiatives have been
implemented to help fill the gap within these areas of education. “[Science] is more than
a school subject, or the periodic table, or the properties of waves. It is an approach to the
world, a critical way to understand and explore and engage with the world, and then have
the capacity to change that world..." (Obama, 2015). Under the Obama administration,
great steps were taken to help prepare students for upcoming careers. It was projected
that the level of growth within STEM related fields, such as Biomedical Engineering, will
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exceed 60% by the year 2020 (Science, Technology, Engineering, and Math, Including
Computer Science, n.d.).
Purpose
The purpose of this study is to identify the perception that high school teachers
have of STEM integration in the agriculture classroom. With a clear understanding of
STEM importance and limitations that teachers face integrating STEM topics,
administrators can make appropriate adjustments to facilitate new learning within their
schools. The information presented will be that of those who participated in this research
study and their responses to the research instrument. Research questions used in the study
How do you incorporate S.T.E.M. into the agricultural education curriculum? What
topic(s) related to S.T.E.M. do you believe are the most beneficial to high school
agricultural students? What limitations do you find most challenging when teaching
S.T.E.M. in your classes?
Definition of Terms
STEM: Acronym for Science, Technology, Engineering, and Mathematics education
FFA: Future Farmers of America, is a dynamic youth organization that changes lives

and prepares members for premier leadership, personal growth and career success
through agricultural education
Limitations of Study
Certain limitations were identified for this study and are listed below:
1. The collection of data relied fully on an email delivery system. The accuracy of
this project is directly related to an individual’s readiness to participate in this
survey and their willingness to complete all three rounds of this investigation.
2

2. At the end of each round, data was collected and analyzed.
3. The study was limited to those agriculture teachers in three of Kentucky’s twelve
FFA regions.
4. The professionals used for the Delphi study were asked to respond to their
perceptions of STEM integration. The level of knowledge, understanding and
experience varies within this group.
Assumptions
This investigation was conducted to assist agriculture education teachers
in central Kentucky understand the perception of STEM importance and explain
what limitations various teachers are met with. The following assumptions were
made:
1. The participants of the study are experts in secondary agriculture education.
2. The participants are professional and non-biased toward any particular
curriculum.
3. All responses given are honest.
4. The Delphi study is a research tool that accurately measures a group
consensus without group interaction.
Significance of Study
The education obtained in high school should be to prepare students for a college
or career path. Their education should be what will carry them to the next step in their
lives, and as educators we must do all that is within our means to prepare students for the
jobs and careers that are available. In order to fulfill our duties as teachers, we not only
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should strive to follow standards outlined, but beyond that we should develop a
curriculum that will enhance students’ lives.
Review of Literature
The purpose of this study is to measure teacher perceptions of STEM topics being
integrated into their curriculum and what limitations they may encounter. The results of
this project should be used to show how important these topics are considered to be by
teachers and why educators are not able to make more of an impact on the knowledge gap
that exists when students leave high school. The literature review for this project covers
all areas of agriculture education and STEM education. This review will offer clarity to
teacher perceptions and the limitations that they encounter. The sections of this literature
review are as follows: (a) history of agriculture education, (b) history of STEM in the
United States including legislation, (c) the need for STEM integration into Agriculture
Education, (d) the Delphi technique, (e) Summary.
History of Agriculture Education
Agriculture in the United States was first demonstrated by the Native Americans.
Not long after, the early colonists began using various crop production techniques to
support their lifestyle. Agricultural education began its growth sometime in the late 1700s
with the beginning of community fairs and shows. Sharing ideas and production methods
from one individual to the next became a great way to exchange information. The
community fairs and shows were the start of modern exchange techniques that have been
developed into the extension system. The government wanted to encourage this type of
information exchange for all citizens. The food and fiber system in the United States
began to grow from the start of our country. George Washington, Thomas Jefferson, and
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John Adams were all advocates for agriculture because they understood its importance to
help a young nation sustain itself. New forms of agriculture production and techniques
associated with food and fiber production were a concern for early leaders of our country.
Leaders like George Washington and Benjamin Franklin believed that communication
among producers needed to be encouraged. In 1785, the Philadelphia Society for
Promoting Agriculture began in order for producers to have communication with one
another. This society gave leaders a way to categorize research and experiments that
would allow for sharing to others in a similar field. In order to share this type of
information, the Department of Agriculture was formed by Congress. The Department of
Agriculture would allow information to be shared around the country so that agricultural
practices and production potential could benefit everyone. As time pressed on, the United
States government began looking for ways to establish an education system for its
citizens. From the beginning, information was passed from generation to generation for
each specific trade. In 1734 the first agriculture schools began in Georgia and this was the
first introduction of agriculture sciences. A private school in Maine offered agricultural
education classes in 1821, (Hamlin, 1956). While many schools were beginning to offer
agriculture education courses, the Morrill Act of 1862 changed the course for education
across the country. The Morrill Act is responsible for establishing land grant colleges and
this serves as a bold change to higher education in the United States. Up until this time,
colleges and universities were based on institutions in Europe; however Justin Smith
Morrill dreamt of schools that could educate students in agriculture and mechanics. At
this time, post secondary education was only available to those who could afford to pay
for it but Morrill focused on making education available to all Americans. The first
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Morrill act that established land grant universities was passed in Congress in 1862 and
Abraham Lincoln signed the bill. With this bill each state was able to select 30,000 acres
per senator and representative. The sale of this land generated funds for an endowment
for colleges in each state. The land grant legislation opened the door to quality education
for millions of Americans. This grant benefited all who were not hindered by race
because at this time, especially in the south, racial equality had not yet been achieved.
Original land grant colleges did not allow for blacks to attend. A second Morrill Act in
1890 was passed. This act provided cash grants for states who still limited admittance to
the land grant universities established in the first grant. In most southern states you will
find the development of second land grant institutions to allow education to otherwise
deprived individuals regardless of race. The second Morrill Act in 1890. This was to
ensure education to Native Americans who still may have suffered from segregation in
the existing institutions. These acts of congress changed courses from classical design to
those that would be more suited for careers individuals would encounter after graduation.
These also gave government support directly to education and the support allowed for the
expansion of postsecondary education across the country. Over time the support for these
institutions has allowed for facilities and new curriculum to be available to all Americans.
Research in more suited areas could occur, thus advancing the education received by
those in attendance. As the United States grew, the need for advancements in agriculture
grew as well. New postsecondary institutions provided information and new techniques
for the industry. Larger farms and fewer farm workers due to urbanization hastened the
need to spread information to the public. This in turn required another advancement
needed in agriculture education; the Smith-Lever Act of 1914. This act by the federal
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government established the cooperative extension service. This was the answer to
connecting the public to the most up to date and most advanced practices in the industry.
Following this act was the Smith-Hughes Act of 1917, which established the teaching of
“vocational agriculture” in public schools. Federal funding supported local schools so
that students entering the field of agriculture could gain knowledge for their industry
prior to going to college. Large cities were fortunate to have an abundance of high
schools, however rural communities not as much. The rural students were plagued with a
high dropout rate in high school. These rural students had to travel to the nearest town
and this made high school even more difficult, as most of these individuals would drop
out after two years. With this alarming rate of dropout by today’s standards, students of
this era were able to take the training they received in their agriculture education courses
and put it into practice back at home. The courses they were able to take were focused on
livestock and crop production. These were the courses most widely available until the
depression when classes offered to third and fourth year high school students were able to
become more advanced. Agriculture education made its next change in 1963 with the
passage of the Vocational Education Act and its amendment in 1968. This act and its
amendment changed agriculture education to include many non-traditional areas. In
order for agriculture education to further advance it would need support for new
technologies and modern curriculum that included research. The 1984 Carl D. Perkins
Act provided these funds to make necessary changes for programs. The addition of new
technologies allowed for curriculum development and advancement for students entering
the program. Production agriculture is no longer the primary focus of agriculture
education. To mark this change in the industry FFA (Future Farmers of America)
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changed its name to the National FFA Organization in 1988 to allow for the everchanging industry of Agriculture. Biotechnology and integration of computer
technology have come with this new era. This shift away from production agriculture has
opened more opportunities for educators to integrate all areas of STEM into the
agriculture education classroom. These advancements in agriculture have pushed
educators to be more up to date with current trends, as technology is ever changing.
“Agrarianism now, as in the past, remains more myth than reality”, (Hurt, 1994).
The history of STEM education in the United States
In the United States, STEM education has a relatively exciting beginning; the
Space Race. While the Russians were sending up satellites, all Americans were taking
notice and being inspired to study and advance science and technology. In 1958, NASA
was created in the U.S. and the race was on to see who had the brightest minds. With
motivation from President Kennedy, advancements in STEM led to the first man on the
moon.
As time moved forward, so did the country in the areas of STEM. During the
1970s and the 1980s, large advancements were made in all areas. The space shuttle, the
first cell phone, and the personal computer are all examples of new and exciting products
of STEM. In the 1990s, the first acronym for science, technology, mathematics, and
engineering was introduced, SMET. Educators across the country were being provided
new standards of math and science to follow in order to guide students to future careers.
The 2000s led to even more changes in education. The STEM acronym was born,
more careers and jobs are available in the math and science areas, and there was continual
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growth in technology. President Obama announced the education to innovate initiative.
2009 began the drive to reach a goal of 100,000 STEM teachers by the year 2021.
STEM integration into Agriculture Education
Agriculture education has been described as a viable platform for teaching STEM
concepts. (Smith et al., 2015, #). When considering rigor, relevance and relationships,
agriculture educators are at the top of the list of programs that achieve all three. The
heart of all STEM education is rigor, relevance and relationships.
The first of the three areas that links agriculture education and STEM is rigor.
Rigor in education is part of a framework designed to engage and motivate student
learning. Rigor is the level of difficulty at which student learning and growth occurs.
High levels of rigor indicate a high level of difficulty to the curriculum being taught or
presented. Agriculture education believes in pushing students in the classroom in order
to aid them later in life with critical thinking.
Following rigor in this educational framework is relevant. Relevance is the
ability a student has to relate the topic at hand to his or her own life. Agriculture touches
every man, woman, and child around the globe; with this in mind it is easy to understand
how agriculture can be relevant to everyone. STEM education’s goal is to promote
learning on a personal level of science, technology, engineering, and mathematics. The
relevance of all four topics of STEM is universal. Some may consider the level at which
each individual topic is relevant differently, but all are relevant nonetheless. As you
consider that both agriculture education and STEM education are relevant it is obvious
that the agriculture classroom is a viable platform for delivery. (Clark, Parr, Peake, &
Flanders, 2012; Stone, 2011).
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The Delphi Technique
The Delphi technique is a method in which data is retrieved from expert responses
to questionnaires. Each subsequent round works to narrow the data responses in order to
gather a group consensus among experts. The Delphi technique was developed in the
1950s to gather information for warfare. This group response method is still widely used
and accepted today.
The Delphi technique was being considered the analysis of the future. (Helmer,
1967). In order for a proper study to be conducted, experts do not have to be engaged
with one another during data collection. This prevents the possibility of a skewed
outcome in early rounds of data collection. The purpose of the Delphi study is to narrow
the opinions of experts in order to make the best decisions possible.
Modern methods of the Delphi technique in research have been altered and tested
to offer the best results with the most validity possible. Questionnaires are developed and
sent out to the experts within the field of study most closely affected by the results. The
questionnaires may be “structured or relatively unstructured” according to Mullen (2003,
p.38) and responses are kept anonymous throughout the process of the study. Responses
from round one are used as the content for round two of the study. Expert responses
given are grouped based upon similar content. These groups of responses are then
presented in round two as answer options to the original questions. Once data is collected
on round two, responses are grouped and narrowed once again in round three. This
continuous narrowing of responses ultimately allows researchers to arrive at the most
logical answer to each question.

10

The Delphi method is not an exact science. It is an organized method by which
the opinions of experts in a given field may be narrowed to reach a common answer.
Research conducted using the Delphi method does not have to be done in person; surveys
may be delivered in a multitude of avenues. This flexibility allows for the researcher to
alter or manipulate the study in order to use this technique in a variety of applications.
Summary
Agriculture education is a suitable field to implement STEM education into. Just
as agriculture educators have changed over the course of our nation’s history, current
educators must continue to evolve. Growth in world population not only creates a
production agriculture demand, but also a demand for highly skilled and well-trained
individuals.
Students of agriculture education should be prepared for any variety of careers.
Over the next decade, the highest level of job growth will occur in STEM related areas.
Agriculture is no exception. With a shortage of graduates annually, educators must work
to provide skills to students for the career fields that are available. STEM education is
important to the continuous growth of our nation’s economy.
STEM education has a rich history in the United States originating from the space
race in the 1960s. Educators must continue to challenge students with a rigorous
curriculum. Skills gained through agriculture education classes tend to increase core
curriculum test scores. Agriculture education is a viable curriculum for delivery of
STEM concepts.
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Methodology
The purpose of this study is to identify teacher perceptions of their integration of
STEM in the agriculture classroom, the most important of the STEM topics and what
limitations teachers encounter when trying to integrate this curriculum. This research
would offer educators an understanding of what their various colleagues believed and
valued in the classroom. The limitations identified could be used to make a convincing
case for additional school funding or for better facilities.
In order to identify teacher perceptions of integration of curriculum, most
valuable area, and greatest limitation the following questions were asked:
1. How do you incorporate S.T.E.M. into the agriculture education curriculum?
2. What topic(s) related to S.T.E.M. do you feel are the most beneficial to high
school agriculture students? `
3. What limitations do you find most challenging when teaching S.T.E.M. in your
classes?
Research Design
In order to design a study that will define an area in education, you must
understand qualitative data. Qualitative data is that which is not able to be represented by
a number (qualitative and quantitative data). The Delphi technique is a method by which
data can be collected with the most comprehensive understanding of a topic. For this
study, the Delphi technique will be implemented. Data collected will be able to be kept
anonymous and will show the opinions of experts in agriculture education throughout
central Kentucky.
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A Delphi survey is considered reliable when the responses from a small expert
panel are well defined in the given area. (Akins, 2005). It is imperative to the study that
expert participants continue their responses throughout all three rounds of the research.
Participants for this study will be invited by email and their responses shall be voluntary.
Agriculture educators from central Kentucky will be used as the base group of invitees.
After the first round of responses, participants will be encouraged to continue to
participate in subsequent rounds. Round two and three of data collection will use a fivepoint Likert scale.
Expert Panel Selection
The subjects were selected from the list of Kentucky Agriculture teachers. The
participants were those in Central Kentucky teaching in the high school setting. All
professionals invited to participate currently hold teacher certification in Kentucky, and
have at least a Bachelor’s of Science degree. Selecting participants in this area of the
state allows for a more specific set of data. Experts participating in the research come
from a variety of schools, with a broad range of experience.
Initial contact to potential participants was made via email on January 18, 2017.
Each subject invited to participate was given the link to the Delphi survey round one.
Experts were informed of the length of the overall survey and their task to complete the
survey. The participating experts were informed that all data would remain anonymous,
and that they would be encouraged to participate in all three rounds of the study.
Validity
Research questions used for round one of the Delphi study were reviewed by
faculty at Western Kentucky University. Questions were reviewed to ensure clarity and
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that they truly defined the objectives of this research. Any issues that were found were
addressed prior to sending out the initial contact for round one. No one who participated
in any revisions participated in the study.
Instrumentation
To gather research for this study the Delphi technique was used. This method of
data collection uses multiple rounds of questioning to narrow the responses of experts
within a given field. Questions in round one were open ended; expert panelists were
encouraged to respond in any length of answer that they saw fit. The following two
rounds used a five-point Likert type scale with the responses to round one. Responses
from previous rounds were narrowed and grouped for both rounds two and three. Experts
were asked to rank the responses on how true or accurate that they were.
Each of the three rounds was conducted using Qualtrics provided through WKU.
Links to each of the rounds of the study were emailed to expert panelists. Panelists were
given two weeks to complete each round of the survey. Once data was complete on a
round it was analyzed, narrowed and used for the subsequent round.
Throughout the duration of the study, panelists were kept anonymous. Each
participant was assigned a number in order for their responses to be tracked throughout
data analysis. In order to aid expert panelists, a reminder email was sent one week after
initial contact for each round. All questions and responses were sent through Qualtrics; a
data collection service provided at Western Kentucky University.

14

Data Collection
Round 1
The initial email contact was made to agriculture teachers in Central Kentucky
inviting them to participate in the study, approximately 92 teachers were contacted. This
email outlined the survey and their time commitment to the study. For the research there
were fourteen expert panelists participating. This meant the study had a response rate of
15.2%. Round one questioning was an open-ended response, all information and data
collected was deemed necessary and relevant by the expert panel. The questions were:
How do you incorporate S.T.E.M. into the agriculture education curriculum? What
topic(s) related to S.T.E.M. do you feel are the most beneficial to high school agriculture
students? What limitations do you find most challenging when teaching S.T.E.M. in your
classes?
Panelists were given two weeks to answer survey questions in round one. After
one week a reminder email was sent to encourage participation. Fourteen educators
(n=14) in Central Kentucky chose to participate in the study.
Round 2
Once the responses to round one were collected they were reviewed and analyzed.
Among the responses any common key factors or points were grouped together in order
to narrow the number of potential responses for the following round. These responses
were narrowed based on the content, question one was narrowed from 14 responses down
to nine, question two was narrowed to 11 responses, and question three responses were
narrowed to nine.
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The second round of the study included a Likert-type scale with a range of one
through five. Participants were asked to rank each statement on how strongly they
believed it answered the question. The Likert scale of one through five represented least
fitting response being one to most fitting response being five. Twelve of (n=12) the
original fourteen panelists to respond to round one also participated in round two.
Round 3
Round three of the study was designed to further narrow responses to the original
three questions in order to gain a more correct understanding of teacher perception of
STEM. A third link was sent via email to the participants from the previous round.
Eleven responses were recorded of the twelve that had participated in round two.
Panelists were given two weeks in order to respond to this round, with a reminder email
sent after one week. Responses to round two were narrowed and grouped in order to
create round three. These responses were narrowed based upon a 50% agreement among
panelist responses from the previous round. Round three was conducted using the same
scale as previously used. Responses to each question narrowed from the previous round,
question one had six responses, question two had seven, and question three had eight.
Results
The purpose of this study is to identify teacher perceptions of STEM in their
classroom curriculum, the most important area of STEM, and what needs to be changed
in order for more STEM integration into agriculture curriculum. High school agriculture
teachers from Central Kentucky were used as the expert panelist for the study.
Participants answered three rounds of questions in this Delphi Study that began January
18, 2017 and ended March 15, 2017.
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The initial survey consisted of three questions sent to the expert panelists. Their
responses were recorded and categorized based on the content of the answer. Responses
that were grouped used a five-point Likert-type scale in order to identify the most correct
choice to each question. In total for round one there were 42 responses. Round two
narrowed responses to 29 and round three ended with 21 responses. Responses that were
rated by the expert panel in round two were narrowed based on content of the answer by
the researcher. Round three responses were narrowed based on the number of expert
panelists selecting those answers that are more closely related to the question. Upon
completion of Round three responses were grouped by the researcher again displayed in
table 1 to show consensus.
Table 1
Description of Delphi Panel response, timeline, and participation

Letter name

Round 1

Round 2

Round 3

Panel participation

14

12

11

Questionnaire
emailed

January 18,
2017

February 8, 2017

March 1, 2017

Completion date

February 1,
2017

February 22,
2017

March 15,
2017

Response

42

29

21

Round One
Question One

17

Survey question one asked the panelists “How do you incorporate S.T.E.M. into
the agriculture education curriculum?” The Delphi participants were asked to answer in
as much detail as they wished for this question. Fourteen responses were recorded from
the expert panel to question one during round one. Among these responses common
themes were identified and grouped together by the researcher. The newly grouped
responses lowered the number from fourteen to nine. These new responses were used in
round two.
Question Two
The second question presented to the panel of experts was “What topic(s) related
to S.T.E.M. do you feel are the most beneficial to high school agriculture students?”
During round one fourteen responses were recorded and analyzed. Upon analysis the
researcher found that these responses could be reduced to eleven statements. These
eleven options were used as potential answers during round two.
Question Three
“What limitations do you find most challenging when teaching S.T.E.M. in your
classes?” was presented to the experts as question three. During the first round all
fourteen participants submitted a response. Upon review by the researcher the responses
were able to be narrowed to nine different answers to the question given. These nine
responses were used as potential responses in round two.

Round Two
Introduction
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Round two of the Delphi study is to offer further consensus among the expert
panelists. Responses that came from round one have been narrowed based on the content
of the response. These now condensed responses were ranked by the panel using a fivepoint Likert-type scale. Ranking of responses will be one meaning least fitting answer to
the question, up to five meaning the most fitting answer to answer the question. All
rankings were analyzed by the researcher using Qualtrics, an online data collection and
analysis of the site. Consensus was established when 50% or more of the panelists
responded three or higher when rating the potential answers.
Question One
Twelve of the original fourteen panelists returned responses to question one round
two. Of those twelve ten completed the all of the survey. For question one round two a
commonality was found by the expert panel on six of the potential nine responses. The
question “How do you incorporate S.T.E.M. into the agriculture education curriculum?”
had nine potential responses. The expert panel used the five-point Likert-type scale to
narrow those responses. Response options were eliminated when 50% or more of the
panel responded with a rating of one, two and three combined. Which in turn tells us that
50% of the expert panel responded with a rating of four or five in the responses that
would be later used in round three. Table 2 shows the statistical data for each of the
responses to question one round two. The researcher used this information to determine
that responses that would be used in round three had a mean of 3.5 or higher.

Table 2
Statistical data for the first question round two
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Field

Minimum

Maximum

Mean

Standard
Deviation

Variance

Response 1

1.00

5.00

1.67

1.18

1.39

Response 2

1.00

5.00

3.75

1.42

2.02

Response 3

2.00

5.00

3.33

1.11

1.22

Response 4

3.00

5.00

4.08

0.64

0.41

Response 5

3.00

5.00

4.42

0.64

0.41

Response 6

2.00

5.00

3.58

1.11

1.24

Response 7

3.00

5.00

3.92

0.76

0.58

Response 8

1.00

3.00

1.20

0.60

0.36

Response 9

1.00

5.00

3.73

1.05

1.11

Table three represents the percentage of respondent ratings of various responses
for question one. The researcher used this data when eliminating potential responses to
the questions. When 50% or more of the survey participants ranked four or five that
response was not eliminated.

Table 3
Percentage of panelists and how they ranked each response for this question
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Response
#

Scale
point 1

Scale
point 2

Scale
point 3

Scale
point 4

Scale
point 5

Total

1

66.67%

16.67%

8.33%

0.00%

8.33%

12

2

16.67%

0.00%

16.67%

25.00%

41.67%

12

3

0.00%

33.33%

16.67%

33.33%

16.67%

12

4

0.00%

0.00%

16.67%

58.33%

25.00%

12

5

0.00%

0.00%

8.33%

41.67%

50.00%

12

6

0.00%

25.00%

16.67%

33.33%

25.00%

12

7

0.00%

0.00%

33.33%

41.67%

25.00%

12

8

90.00%

0.00%

10.00%

0.00%

0.00%

10

9

9.09%

0.00%

18.18%

54.55%

18.18%

11

Question Two
The second question that was offered to the expert panelists was “What topic(s)
related to S.T.E.M. do you feel are the most beneficial to high school agriculture
students?” Once the collected data was analyzed the potential responses were narrowed
from 11 to eight. Table 4 shows the percentages of responses from round two that would
eliminate potential responses for future rounds of research. Responses with 50% of the
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panel ranking three or below were eliminated due to lack of value based on the panel
consensus.
Table 4
Expert panel rankings on the Likert-type scale read as percentages
Response #

Scale point 1

Scale
point 2

Scale
point 3

Scale
point 4

Scale
point 5

Tota
l

1

8.33%

0.00%

8.33%

41.67%

41.67%

12

2

0.00%

8.33%

8.33%

41.67%

41.67%

12

3

0.00%

0.00%

0.00%

66.67%

33.33%

12

4

0.00%

8.33%

50.00%

16.67%

25.00%

12

5

0.00%

0.00%

33.33%

16.67%

50.00%

12

6

75.00%

8.33%

16.67%

0.00%

0.00%

12

7

16.67%

0.00%

41.67%

33.33%

8.33%

12

8

8.33%

0.00%

25.00%

33.33%

33.33%

12

9

0.00%

8.33%

0.00%

66.67%

25.00%

12

10

8.33%

8.33%

16.67%

16.67%

50.00%

12

11

0.00%

16.67%

41.67%

33.33%

8.33%

12
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The data collected for question two showed more consensus for a number of
responses. Those with a mean of less than 3.5 would be eliminated. This group of data
showed lower variance among several responses showing the strength of the expert panel
consensus among a few responses.
Table 5
Statistical data from all responses being evaluated by the expert panel
Field

Minimu
m

Maximu
m

Mea
n

Standard
Deviation

Varianc
e

Coun
t

Response 1

1.00

5.00

4.08

1.11

1.24

12

Response 2

2.00

5.00

4.17

0.90

0.81

12

Response 3

4.00

5.00

4.33

0.47

0.22

12

Response 4

2.00

5.00

3.58

0.95

0.91

12

Response 5

3.00

5.00

4.17

0.90

0.81

12

Response 6

1.00

3.00

1.42

0.76

0.58

12

Response 7

1.00

5.00

3.17

1.14

1.31

12

Response 8

1.00

5.00

3.83

1.14

1.31

12

Response 9

2.00

5.00

4.08

0.76

0.58

12

Response 10

1.00

5.00

3.92

1.32

1.74

12
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Response 11

2.00

5.00

3.33

0.85

0.72

12

Question Three
The expert panelists were asked a third question “What limitations do you find
most challenging when teaching S.T.E.M. in your classes?” A consensus rate of 50% or
higher was achieved on 8 of the 9 potential responses. Table 6 and 7 show the responses
to those 8 that were agreed upon and the one that was ultimately eliminated.

Table 6
Participant responses to answers that were eliminated
Question
response

Scale
point 1

Scale
point 2

Scale
point 3

Scale
point 4

Scale
point 5

Na

81.82%

0.00%

9.09%

9.09%

0.00%

Table 7
Participants responses to answers retained for round 3 question 3
Response #

Scale point 1

Scale point 2

Scale point 3

Scale point 4

Scale point 5

Total

1

0.00%

18.18%

27.27%

27.27%

27.27%

11

2

0.00%

0.00%

33.33%

33.33%

33.33%

12

3

0.00%

0.00%

25.00%

58.33%

16.67%

12

5

0.00%

0.00%

25.00%

33.33%

41.67%

12

6

0.00%

0.00%

8.33%

50.00%

41.67%

12

24

7

0.00%

0.00%

45.45%

36.36%

18.18%

11

8

0.00%

10.00%

20.00%

60.00%

10.00%

10

9

0.00%

0.00%

33.33%

66.67%

0.00%

12

Round Three
Introduction
Round three was designed to further narrow the responses to the survey questions.
Panelists were asked to use their expertise in the responses to each question. The goal at
the end of round three was to have an answer to each of the three questions. Responses
meeting a 50% consensus rate from round two were used. At the end of round three
consensus of 90% or higher will show the most correct response to each question
according to the expert panel of teachers. Statistical software was used to analyze the
data collected. Eleven of the original fourteen panelists chose to participate in the final
round of research.
Question One
Round three panelists were once again asked to rank potential answers on a fivepoint Likert-type scale. The first question to be asked during this round “How do you
incorporate S.T.E.M. into the agriculture education curriculum?” requested their
expertise in evaluating potential answers listed. Of the six potential answers at this point
in the Delphi Study, one option does reach 90% of all panelists rate it at a four or five on
the Likert scale.
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Table 8
Responses to question one round three

Response #

1

2

3

4

5

Total

1

0.00%

18.18%

0.00%

63.64%

18.18%

11

2

0.00%

0.00%

36.36%

45.45%

18.18%

11

3

0.00%

0.00%

9.09%

54.55%

36.36%

11

4

0.00%

0.00%

27.27%

45.45%

27.27%

11

5

0.00%

0.00%

18.18%

63.64%

18.18%

11

6

0.00%

0.00%

27.27%

45.45%

27.27%

11

Question Two
The second question for panel consideration in round three was, “What topic(s)
related to S.T.E.M. do you feel are the most beneficial to high school agriculture students?”
11 of the original 14 agriculture teachers submitted their response. Table 9 shows the
responses from question two round three. Two response options reach 90% consensus among
panelists, and upon review the two answers could be combined as one.
Table 9
Responses to the second question of round three

Response #

1

2

3

4

5

Total

1

0.00%

0.00%

27.27%

54.55%

18.18%

11
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2

9.09%

0.00%

0.00%

81.82%

9.09%

11

3

0.00%

0.00%

0.00%

72.73%

27.27%

11

4

0.00%

18.18%

9.09%

45.45%

27.27%

11

5

0.00%

0.00%

18.18%

54.55%

27.27%

11

6

0.00%

0.00%

18.18%

63.64%

18.18%

11

7

9.09%

9.09%

27.27%

36.36%

18.18%

11

Question Three
Question three was presented to panelists in the same way as in the previous rounds
of questioning. Answer options were narrowed from previous rounds in hopes of having an
answer based on the majority of the panel. With 11 responses there was not one that reached
90% of agreement among panelists.
Table 10
Responses to question three

Response #

1

2

3

4

8

0.00%

27.27%

18.18% 36.36% 18.18%

11

7

9.09%

9.09%

27.27% 45.45%

9.09%

11

6

0.00%

18.18%

54.55% 27.27%

0.00%

11

5

0.00%

9.09%

9.09%

45.45% 36.36%

11

27

5

Total

4

0.00%

0.00%

18.18% 45.45% 36.36%

11

3

0.00%

9.09%

27.27% 36.36% 27.27%

11

2

0.00%

9.09%

27.27% 18.18% 45.45%

11

1

0.00%

30.00%

20.00% 10.00% 40.00%
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Conclusions, Implications, and Recommendations
This section includes a summary of the research conducted, conclusions and
implications captured from the study, and recommendations for further use or study of
this area.
Conclusions
The purpose of this study is to identify the perception that high school teachers have of
STEM integration in the agriculture classroom. With a clear understanding of STEM
importance, and limitations that teachers face integrating STEM topics, administrators
can make appropriate adjustments to facilitate new learning within their schools. The
information presented will be that of those who participated in this research study and
their responses to the research instrument. Questions used in this study are as follows:
1. How do you incorporate S.T.E.M. into the agricultural education
curriculum?
2. What topic(s) related to S.T.E.M. do you feel are the most beneficial to
high school agricultural students? `
3. What limitations do you find most challenging when teaching S.T.E.M. in
your classes?
28

Conclusions from this study were revealed through review of the data collected in
response to these questions. As stated in chapter one there were several limitations to this
research that were visible upon review of the data. Limitations are as follows:
1. The collection of data relied fully on an email delivery system. The
accuracy of this project is directly related to an individual’s readiness to
participate in this survey and their willingness to complete all three rounds
of this investigation.
2. At the end of each round data was collected and analyzed.
3. The study was limited to those agriculture teachers in three of Kentucky’s
twelve FFA regions.
4. The professionals used for the Delphi study were asked to respond to their
perceptions of STEM integration. The level of knowledge, understanding
and experience varies with this group.
Round one resulted in 42 responses dispersed over the three questions. The
responses of this round show very different perspectives based on the individual’s
opinion and experience in this area of education. Once statements were reviewed from
round one, response consensus for round two was narrowed. Finally, round three
narrowed response options once again offering some clarity to the questions of the study.
In table 8 data shows that one response to question one had a 90% agreement
among panelists. Question one asked how do you(teacher/panelists) incorporate STEM
into the agricultural education curriculum, and the most agreed upon response was to
have students do research and build projects. This would allow for students to utilize
available technology in order to do research on a given topic. Building projects would
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allow scientific, mathematical, and engineering principles to be put into practice. This
hands-on approach to education would allow for real world applications. Research and
building projects would give educators the opportunity to incorporate all aspects of
STEM into their curriculum.

Implications
As the investigator looked at the implications of responses to Round I, and the
data gathered during Round III where consensus is greatest offers the most influential
factors noted by the panel. Responses to questions in Round I do not answer the
questions in the most concise manner, it does offer a trend to each question in which
anyone reviewing the data can see. These trends when further narrowed by the
investigator in subsequent rounds offer some understanding of the Delphi panel.
Research question one
The results from question one “How do you incorporate S.T.E.M. into the
agricultural education curriculum?” offers various responses and levels of understanding
of the topics related to STEM. The statements gathered for Round I included the use of
all areas of STEM, some areas and no areas being integrated into the curriculum by the
panel. Individual responses can be found in Appendix B This leads the investigator to
believe that the majority of panelists were integrating science, technology, engineering or
math into their curriculum. Integration of some parts leads the investigator to believe that
the panel may feel that topics pertaining to math or science should be the primary focus.
The lack of integration of all topics leads the investigator to believe that there are barriers
that the panelists are encountering.
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Research Question Two
The panel responded to question two “What topic(s) related to S.T.E.M. do you
feel are the most beneficial to high school agricultural students?” in a more direct
manner. Once responses were narrowed down it was clear that the topics of math and
science were thought to be the most important because of the opportunities for
experiential learning. Experiential learning through agricultural education is no different
than other disciplines. Opportunities for learning through real-life contexts, learning by
doing, learning through projects, and learning through solving problems are available to
students according to panel responses. (Knoblock, 2003))
Research Question Three
The panel’s responses to question three offered insight to the needs of agriculture
educator’s needs to better implement STEM into their curriculum. The investigator
reviewed responses and found that availability of technology, student’s prior knowledge
or understanding and funding resources were the primary reasons that limited STEM in
the agriculture education classroom.
The panel consisting of central Kentucky agriculture teachers are all part of public
education. School districts operate technology independently and therefore the
accessibility of that is limited at times. If panelist were able to access technology freely
then the barrier may not exist for them, and STEM could become a more integral part of
the classroom.
Agriculture education courses tend to be open to a variety of students regardless
of skills. The level of understanding of a topic may be directly correlated to the student’s
past classes. One response compares students in a class that range in prior knowledge
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from sophomore to senior, thus making it difficult to return and review some material for
some students while others may disengage from the class altogether.
Of the responses to question three funding was determined by the investigator to
be a limitation of STEM integration into the agricultural education classroom. As in
most areas of public education the lack of funding or the inability to access this funding
for the needs of curriculum are limited. Additional funding could make the use of STEM
more readily available to all agriculture education teachers.

Recommendations
Based on the findings of this study recommendations are as follows:
Additional studies should be conducted with a larger sample group. The findings
of this study are based upon a panel of respondents from central Kentucky. Panelist
would include agricultural educators from the Lincoln Trail, Barren River and Bluegrass
Regions. This larger sample may allow for more narrowed research responses.
Based on the findings of this study funding is a large determinant of the level of
integration occurring in the agricultural education classroom. Additional studies should
be conducted to determine the proper amounts of funding that would be necessary for
programs, and specifically what the funds are most needed for. Material funding is hard
to come by, but funding for teacher training and development should be readily available.

32

REFERENCES
(n.d.). qualitative and quantitative data. Retrieved May 11, 2022, from
https://web.cortland.edu/andersmd/stats/qual.html
Akins, R. B. (2005, December 1). Stability of response characteristics of a Delphi
panel: application of bootstrap data expansion. NCBI. Retrieved May 11, 2022,
from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1318466/
Delphi Method | RAND. (n.d.). RAND Corporation. Retrieved April 12, 2022,
from http://www.rand.org/topics/delphi-method.html
Hurt, R.D. (1994). American Agriculture: A Brief History (first ed.). Iowa State
University Press.
Knoblock, N. (2003). Is Experiential Learning Authentic? Journal of Agriculture
Education. Retrieved May 10, 2022, from https://www.jaeonline.org/attachments/article/327/44-04-22.pdf
National Research Council. (1988). Understanding agriculture: New directions for
education. Interstate.
Obama, B. (2015). Remarks by the President at White House Science fair. Office
of the Press Secretary. https://obamawhitehouse.archives.gov/the-pressoffice/2015/03/23/remarks-president-white-house-sciencefair#:~:text=That's%20why%20we%20love%20science,to%20share%20this%20a
ccumulated%20knowledge.
Schaffhauser, D. (2016, September 15). New AIR Report Offers Vision for
Accomplishing STEM for All. THE Journal. Retrieved May 10, 2022, from

33

https://thejournal.com/articles/2016/09/15/new-air-report-offers-vision-foraccomplishing-stem-for-all.aspx
Science, Technology, Engineering, and Math, including Computer Science. (n.d.).
US Department of Education. Retrieved April 12, 2022, from
https://www.ed.gov/stem
Smith, K. L., Rayfield, J., & McKim, B. R. (2015). Effective Practices in STEM
Integration: Describing Teacher Perceptions and Instructional Method Use.
Journal of Agricultural Education, 56(4). https://www.jaeonline.org/attachments/article/1940/2015-1081-smith.pdf
Wang, H.-H., & Knobloch, N. A. (2020). Preservice Educators' Beliefs and
Practices of Teaching STEM through Agriculture, Food, and Natural Resources.
Journal of Agricultural Education. Retrieved May 10, 2022, from
https://www.jae-online.org/attachments/article/2325/61.2.4%20(1)%20Final.pdf

34

APPENDIX A
INFORMED CONSENT DOCUMENT
Project Title: Agricultural education teacher perspectives on STEM in secondary
classrooms- A Delphi Study
Investigator: Thomas Kingery, Nicholas K. Porter, WKU Agriculture,
thomas.kingery@wku.edu, nicholas.porter686@topper.wku.edu.
You are being asked to participate in a project conducted through Western Kentucky
University. The University requires that you give your agreement to participate in this
project. You must be 18 years old or older to participate in this research study.
The investigator will explain to you in detail the purpose of the project, the procedures to
be used, and the potential benefits and possible risks of participation. You may ask any
questions you have to help you understand the project. A basic explanation of the project
is written below. Please read this explanation and discuss with the researcher any
questions you may have. You should keep a copy of this form for your records.
1. Nature and Purpose of the Project: The purpose of the project is to identify
Agricultural Teacher perspectives on STEM use in their classrooms.
2. Explanation of Procedures: The survey will be developed using a three round Delphi.
Participants will have seven days in between each round to respond to the survey. You
are asked to complete open-ended survey questions that may take 10-20 minutes
3. Discomfort and Risks: There are no known perceived discomforts or risks to this
procedure.
4. Benefits: There are no direct benefits from involvement in this project, but your
contributions hope to further develop the future teaching strategies.
5. Confidentiality: Participants will remain anonymous throughout the process. You are
asked to refrain from providing any identifiable data in your responses.
6. Refusal/Withdrawal: Refusal to participate in this study will have no effect on any
future services you may be entitled to from the University. Anyone who agrees to
participate in this study is free to withdraw from the study at any time with no penalty.
You also understand that it is not possible to identify all potential risks in an experimental
procedure, and you believe that reasonable safeguards have been taken to minimize both
the known and potential but unknown risks.
Your continued cooperation with the following research implies your consent.
THIS PROJECT HAS BEEN REVIEWED AND APPROVED BY
THE WESTERN KENTUCKY UNIVERSITY INSTITUTIONAL REVIEW BOARD
Paul Mooney, Human Protections Administrator
TELEPHONE: (270) 745-2129
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APPENDIX B
Responses to Question 1
How do you incorporate S.T.E.M. into the agriculture education curriculum?
I use it every day
Agriscience course, teaching scientific concepts of plants, animals, physics of engines,
chemistry of plants and fuels; Technology and its uses in agriculture including
computer diagnostic programs for small engines; Engineering of farm equipment; Basic
agriculture math such as figuring feed rations, field area, engine displacement,
horsepower, torque, weight gain for animals.
Design of agricultural construction projects, measurement, construction of workshop
projects, computer presentations
Lab activities
I teach multiple courses that are very heavy on the science curriculum such as
Agriscience, Pre-Vet, and Equine Science. Most of my classes involve the use of some
technology and I cover biotechnology in most of my courses. Engineering is not as
prevalent in my curriculum, though I do teach some engineering topics related to
bioengineering (genetic modifications,etc). I teach very little to no math in my courses
other than feed rations, weight estimates, or basic dimension calculations.
I do not.
I incorporate all 4 components in my Ag mech courses. Engine theory, Electricity, and
construction involve Chemistry, Physics, Math, Engineering, and Technology.
I use a variety of hands on and critical thinking tools that include STEM
Attempting to utilize STEM wherever possible, bridging and connecting STEM within
Agriculture disciplines to show that even though Ag is CTE that does not exclude the
technical components of applying academics to the discipline.
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I integrate science several ways in all my classes. Some examples are dissecting fetal
pigs to learn anatomy in vet science to having the students create an IPM for the
greenhouse. Math is incorporated when building a nail box with my 9th grade students
(adding fractions and reading a ruler) to calculating fertilizer injector ratios.
Have kids research and build projects
Utilizing different methods for deliverables during student research and presentations.
I try to incorporate STEM as much as I can in class. I have students using science,
technology and math on a daily basis. I also try to implement engineering as much as
possible.
Use of Curriculum for Agriculture Science Education (CASE). Develop projects that
apply biological and algebra concepts to agriculture. Have students participate in
inquiry-based science labs.
I use math and science in the mechanic classes to help students learn to analyze and
solve problems
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APPENDIX C
Responses to Question 2
What topic(s) related to S.T.E.M. do you feel are the most beneficial to high school
agriculture students?
ducks
Mathematics
Math, Science, Engineering and technology use
Math
I believe that technology and engineering are most important. Technology is important
as it is always progressing and changing. I believe that engineering is important as it
teaches students to think critically, connect ideas, and explore concepts learned in class.
I am not familiar with stem topics.na
Engine Theory - Physics, Chemistry, Math
Electricity - Physics, Math
Animal Repro - Genetics and Physiology
Plant Biology - Chemistry, Genetics, Physiology
Soils - Chemistry

All topics can be related to STEM but Horticulture would be my number one.
Biotechnology
Parasitology
Engineering and Design
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Integration of Apps and Programs into business settings (science, design, or other)

Science
Math
Greenhouse technology
Agriculture Communications
Any course, such as Principles of Ag where students participate in record keeping
applications
I believe the technology portion is the most beneficial. This is because students use
technology all the time and it gets them interested.
Biological concepts lend themselves very easily to many areas of agriculture. I also
believe that it is easy to incorporate engineering and math concepts into agriculture
mechanics.
Math and science are the most beneficial in the courses that I am teaching students.
Students need to be able to calculate cost and figure out how to solve problems.
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APPENDIX D
Responses to Question 3
What limitations do you find most challenging when teaching S.T.E.M. in your
classes?
dogs
Having all students on the same level of understanding at the beginning of the lesson. A
sophomore doesn't have the basis of math understanding that a senior level honor
student would have. You would have to go back and reteach some basics to get the
sophomore up to a higher level to understand some concepts whereas the senior would
be bored and possibly lose interest.
Technology availability
Resources available for labs and the cost for materials
Lack of access to technology that is utilized in real career situations. I also think that
incorporating math is challenging, especially in classes that are very heavily sciencebased.
Na
Students have trouble using their Science and Math in real world situations. Once they
get it, they say, why didn't my core teachers explain like that.
Resources and supplies
When teaching STEM concepts resources are the most limiting factors. Not having the
same abilities as science departments to lab use and equipment can make it rather
difficult at times to get any further with some concepts needing the array of equipment
they have resulting in edited or make shift versions of the actual intended lesson.
Integrating technology is my most challenging aspect to STEM.
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Science resources
Having students take responsibility for the information and technology and utilize them
on an independent basis.
I do not have all the technology and materials that I need to do it sometimes in class.
Many agriculture teachers hope to apply stem concepts to our content, assuming that
students already have the knowledge or experience with the basic content. With tight
schedules it is often difficult to reteach STEM content that you want to apply to
agriculture.
The basic skills are missing with a lot of students. The ability to look at a problem and
use basic logic to solve or basic math skills.
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APPENDIX E
Response Data Round 2
#

Field

Minimum

Maximum

Mean

Std Deviation Variance Count

1

Use of Curriculum
for Agriculture
Science Education
(CASE). Develop
projects that apply
biological and
algebra concepts
to agriculture.
Have students
participate in
inquiry-based
science labs.

1

5

1.67

1.18

1.39

12

2

I use math and
science in the
mechanics classes
to help students
learn to analyze
and solve
problems.

1

5

3.75

1.42

2.02

12

3

I try to incorporate 2
STEM as much as
I can in class. I
have students
using science,
technology and
math on a daily
basis. I also try to
implement
engineering as
much as possible.

5

3.33

1.11

1.22

12
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4

Utilizing different
methods for
delivery during
student research
and presentations.

3

5

4.08

0.64

0.41

12

5

Have kids research 3
and build projects

5

4.42

0.64

0.41

12

6

I integrate science
several ways in all
my classes. Some
examples are
dissecting fetal
pigs to learn
anatomy in vet
science to having
the students create
an IPM for the
greenhouse. Math
is incorporated
when building a
nail box with my
9th grade students
to calculate
fertilizer injector
ratios.

2

5

3.58

1.11

1.24

12

7

I use a variety of
hands-on and
critical thinking
tools that include
STEM.

3

5

3.92

0.76

0.58

12

8

I do not

1

3

1.2

0.6

0.36

10

9

Lab activities

1

5

3.73

1.05

1.11

11

43

#

Field

Minimum

Maximum

Mean

Std Deviation

Variance

Count

1

Math

1

5

4.08

1.11

1.24

12

2

Science
Technology
Engineering
Math

2

5

4.17

0.9

0.81

12

3

Science

4

5

4.33

0.47

0.22

12

4

Biotechnology
, Parasitology,
Engineering
and design
integration of
Apps and
Programs into
business
settings

2

5

3.58

0.95

0.91

12

5

Engine
3
TheoryPhysics,
Chemistry,
Math
ElectricityPhysics, Math
Animal ReproGenetics,
physiology
Plant
BiologyChemistry,
Genetics,
Physiology
Soils-

5

4.17

0.9

0.81

12

44

chemistry

6

I am not
familiar with
STEM topics.

1

3

1.42

0.76

0.58

12

7

I believe that
technology
and
engineering
are the most
important.
Technology is
important as it
is always
progressing
and changing.
I believe that
engineering is
important as it
teaches
students to
think
critically,
connect ideas,
and explore
concepts
learned in
class.

1

5

3.17

1.14

1.31

12

8

Math and
science are the
most
beneficial in
the courses
that I am

1

5

3.83

1.14

1.31

12

45

teaching
students.
Students need
to be able to
calculate cost
and figure out
how to solve
problems.
9

Biological
concepts lend
themselves
very easily to
many areas of
agriculture. I
also believe
that it is easy
to incorporate
engineering
and math
concepts into
agriculture
mechanics.

2

5

4.08

0.76

0.58

12

10 I believe the
technology
portion is the
most
beneficial.
This is
because
students use
technology all
the time and it
gets them
interested.

1

5

3.92

1.32

1.74

12

46

11 Greenhouse
2
technology
Agriculture
communicatio
ns Any course,
such as
Principles of
Ag where
students
participate in
record keeping
applications.

5

3.33

0.85

0.72

12

#

Field

Minimum Maximum Mean

Std Deviation

Varianc
e

Count

1

Technology
Availability

2

5

3.64

1.07

1.14

11

2

Having all students
3
on the same level of
understanding at the
beginning of the
lesson. A
sophomore doesn't
have the basis of
math understanding
that a senior level
honor student would
have. You would
have to go back and
reteach some basics
to get the sophomore
up to a higher level
to understand some

5

4

0.82

0.67

12

47

of the concepts
whereas the senior
would be bored and
possibly lose
interest.

3

Resources and
supplies

3

5

3.92

0.64

0.41

12

4

Na

1

4

1.45

0.99

0.98

11

5

Students have
trouble using their
science and math in
real world situations.
Once they get it,
they say, why didn't
my core teachers
explain it that way.

3

5

4.17

0.8

0.64

12

6

Resources available
for labs and the cost
for materials.

3

5

4.33

0.62

0.39

12

7

Science Resources

3

5

3.73

0.75

0.56

11

8

Having students take 2
responsibility of the
information and
technology and
utilize them on an
independent basis

5

3.7

0.78

0.61

10

48

9

Many agriculture
teachers hope to
apply stem concepts
to our content,
assuming that
students already
have the knowledge
or experience with
the basic content.
With tight schedules
it is often difficult to
reteach STEM
content that you
want to apply to
agriculture.

3

4

3.67

49

0.47

0.22

12

APPENDIX F
Response Data Round 3
#

Field

Minimum Maximum

Mean

Std Deviation

Variance Count

6

Lab activities

3

5

4

0.74

0.55

11

5

I use a variety of
hands-on and critical
thinking tools that
include STEM.

3

5

4

0.6

0.36

11

4

I integrate science
3
several ways in all my
classes. Some
examples are
dissecting fetal pigs to
learn anatomy in vet
science to having the
students create an
IPM for the
greenhouse. Math is
incorporated when
building a nail box
with my 9th grade
students to calculate
fertilizer injector
ratios.

5

4

0.74

0.55

11

3

Have kids research
and build projects

3

5

4.27

0.62

0.38

11

2

Utilizing different
methods for delivery
during student
research and
presentations.

3

5

3.82

0.72

0.51

11

50

1

I use math and
science in the
mechanics classes to
help students learn to
analyze and solve
problems

2

5

3.82

51

0.94

0.88

11

#

Field

Minimum

Maximum

Mean Std Deviation

Varianc
e

Count

1

Math

3

5

3.91

0.67

0.45

11

2

Science Technology
Engineering Math

1

5

3.82

0.94

0.88

11

3

Science

4

5

4.27

0.45

0.2

11

4

Engine TheoryPhysics, Chemistry,
Math ElectricityPhysics, Math Animal
Repro- Genetics,
physiology
Plant BiologyChemistry, Genetics,
Physiology Soilschemistry

2

5

3.82

1.03

1.06

11

5

Math and science are
the most beneficial in
the courses that I am
teaching students.
Students need to be
able to calculate cost
and figure out how to
solve problems

3

5

4.09

0.67

0.45

11

6

Biological concepts
3
lend themselves very
easily to many areas of
agriculture. I also
believe that it is easy
to incorporate
engineering and math
concepts into
agriculture mechanics.

5

4

0.6

0.36

11

52

7

I believe the
1
technology portion is
the most beneficial.
This is because
students use
technology all the time
and it gets them
interested

5

3.45

#

Field

Minimum

Maximum

Mean Std Deviation Varianc
e

Count

1

Technology
Availability

2

5

3.6

10

53

1.16

1.28

1.34

1.64

11

2

Having all students on
the same level of
understanding at the
beginning of the
lesson. A sophomore
doesn't have the basis
of math understanding
that a senior level
honor student would
have. You would
have to go back and
reteach some basics to
get the sophomore up
to a higher level to
understand some of
the concepts whereas
the senior would be
bored and possibly
lose interest

2

5

4

1.04

1.09

11

3

Resources and
supplies

2

5

3.82

0.94

0.88

11

4

Students have trouble 3
using their science and
math in real world
situations. Once they
get it, they say, why
didn't my core
teachers explain it that
way.

5

4.18

0.72

0.51

11

5

Resources available
for labs and the cost
for materials

2

5

4.09

0.9

0.81

11

6

Science Resources

2

4

3.09

0.67

0.45

11

54

7

Having students take
responsibility of the
information and
technology and utilize
them on an
independent basis

1

5

3.36

1.07

1.14

11

8

Many agriculture
teachers hope to apply
stem concepts to our
content, assuming that
students already have
the knowledge or
experience with the
basic content. With
tight schedules it is
often difficult to
reteach STEM content
that you want to apply
to agriculture.

2

5

3.45

1.08

1.16

11

55
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